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Disposition of Claims 

4) S Claim(s) 1,2,5-8 and 11-16 is/are pending in the application. 
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DETAILED ACTION 
Terminal Disclaimer 

1 . The terminal disclaimer filed on July 13, 2007 disclaiming the terminal portion of any 
patent granted on this apphcation which would extend beyond the expiration date of U.S. Patent 
7, 065,487 has been reviewed and is accepted. The terminal disclaimer has been recorded. 

Claim Objections 

2. Claims 1 and 6 are objected to because of the following informalities: while the 
preambles of the claims refer to a "vehicle having noise," the bodies of the claims refer to a 
"space having noise". The examiner suggests that the wording in the claims be amended to avoid 
confusion (for example, changing "space" to "space inside a vehicle" or similar). Appropriate 
correction is required. 

Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1-13 and 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deng etal. (US 6,876,966). 

5. With respect to independent claim 1 and claims 15-16, Deng teaches an acoustic model 
creating method for performing speech recognition within a vehicle having noise (column 6, line 
37, noisy environment may be a car; column 10, line 62, noisy environment may be an airplane), 
the method comprising: 
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collecting various types of noise collectable within the space having noise (column 6, 
lines 40-44 noise is recorded from selected noisy environments); 

creating plural types of noise data by classifying plural types of collectible noise (column 
11, lines 2-13, each set of noise training data is associated with a different type of noise); 

creating plural types of noise-superposed speech data by superposing the plural types of 
noise data on standard speech data (figure 8, column 6, lines 32-44, noise is added to the "clean" 
speech signals); 

creating plural types of noise-removed speech data by performing a noise removal 
process on the plural types of noise-superposed speech data (figure 3, column 6, lines 45-47, 
noise reduction module applies one or more noise reduction techniques to the noise training data 
(302)); 

and creating plural types of acoustic models using the plural types of noise- removed 
speech data (column 6, lines 53-64, acoustic model is trained with "pseudoclean" training data 
(304); column 12, lines 36-48, different sets of data are used to train multiple acoustic models) 
but is silent as to the precise sources of the noise. However, Deng states that the raw training data 
includes anticipated additive noise from a noisy environment such as a car (column 6, lines 32- 
44). 

The examiner posits there are . many sources of noise, both internal and external to a 
vehicle, which would be well known to a user of a speech recognition system intended for use in 
a car. Thus anticipated noise would include noise due to weather conditions (such as the soimd of 
rain or thunder), noise due to the traveling state of the vehicle (such as engine noise, noise of 
tires against the road, noise of wind due to an open window, or noise of passing cars and trucks). 
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noise due to the traveling location of the vehicle (such as construction noise, urban traffic noise, 
or airport noise), and noise due to operational states of apparatuses mounted in the vehicle (such 
as the sound of windshield wipers or of the fan, which may vary according to speed). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
that Deng's method and apparatus, modified for use in a vehicle, would need to compensate for 
these noise types. 

6. With respect to claims 2 and 8, Deng teaches that the noise removal process performed 
on the plural types of noise-superposed speech data is carried out using a noise removal method 
suitable for each of the noise data (column 11, lines 2-6, the noise reduction techniques appUed 
to the training data can be the same for each type of noisy environment or may be tailored for the 
specific noise environment). 

7. With respect to claims 5 and 11, Deng teaches: 

collecting noise comprising a recording step of recording individual noise parameters 
corresponding to the plural types of noise to be collected (column 6, lines 39-44, noise is 
recorded; colimm 10, line 57, multiple sets of training data are used; column 1 1, lines 9-11, each 
set of training data is associated with a different type of noise), 

and the plural types of noise to be collected being classified using each noise parameter 
corresponding to the plural types of noise to be collected, thereby creating the plural types of 
noise data (column 11, Hnes 9-11, each set of training data is associated with a different type of 
noise). 
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8. With respect to independent claims 6 and 13, Deng teaches a speech recognition 
apparatus for performing speech recognition within a space or vehicle having noise (column 6, 
line 37, noisy environment may be a car; column 10, line 62, noisy environment may be an 
airplane), the apparatus comprising: 

a soxmd input device that inputs speech to be recognized and other noise (figure 4, 
column 7, lines 17-19, microphone (404) inputs speech signal and additive noise); 

plural types of acoustic models created by the acoustic model creating method of claim 1 
(figure 4, acoustic model (418); column 12, lines 36-48, multiple acoustic models may be used. 
The method of model creation has been addressed in the discussion of claim 1 above.); 

a noise data determination device that determines which noise data of the plural types of 
noise data corresponds to the noise inputted from the sound input device (figure 13, column 12, 
lines 6-16, noise comparator (1302) compares the noise in the signal to training noise stored in 
memory); , 

a noise removal processing device that performs noise removal on the noise- superposed 
speech data on which the noise inputted from the sound input device are superposed based on the 
result of the determination of the noise data determination device (figure 13, colimm 12, lines 
17-35 , noise reduction module (1306, 1308, or 1310) applies noise reduction technique); 

and a speech recognition device that performs speech recognition on the noise- removed 
speech data (figure 4, column 7, lines 57-60 and column 8, lines 47-63, decoder (412) identifies 
the most likely sequence of words). 
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9. With respect to claim 7, Deng teaches a noise parameter acquisition device that acquires 
noise parameters corresponding to the noise inputted from the sound input device (figure 13, 
colunm 12, lines 7-9, noise comparator (1302) uses the spectral content of the noise in 
identification of the noise). 

10. . With respect to claim 12, Deng teaches the same noise removal process being used at the 
time of creating the plural types of acoustic models and at the time of performing speech 
recognition (figure 3, column 6, line 66 to coltmin 7, line 3, the same noise reduction techniques 
that were applied to the noisy training data are then applied to the test data (308); figure 13, 
colunm 12, Unes 17-28, for multiple types of noise, noise is identified and the same noise 
reduction techniques that were applied to the training data are applied to the test data). . 

11. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deng et al. (US 
6,876,966) in view of Kishi et al. (US 4,501,012). 

12. With respect to claim 14, Kishi discloses a speech recognition system for an automotive 
vehicle but does not specifically teach the speech recognition apparatus of claim 6 of this 
application. Instead, Kishi makes mention of a *typical speech recognizer." 

Deng teaches the speech recognition apparatus of claim 6, as addressed above in the 
discussion of claim 6. Deng does not explicitly teach the placement of the speech recognition 
apparatus in a vehicle, but does identify a car and an airplane as possible noisy environments 
where the apparatus may be used (colxmm 10, lines 61-62). 
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As Kishi does not limit the type of speech recognition apparatus that may be used in the 
vehicle, and as Deng teaches vehicles as environments where a speech recognition apparatus 
may be used, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Kishi's vehicular speech recognition system with the 
speech recognition apparatus of Deng. Deng's speech recognition apparatus uses the method of 
training speech models by inserting noise followed by noise reduction and would afford more 
precision and accuracy than a generic speech recognition device because these models more 
closely match the testing data than other systems (column 1, lines 35-64). 

Response to Arguments 

13. Applicant's arguments with respect to claims 1-16 have been considered but are moot in 
view of the new ground(s) of rejection presented above. 

Conclusion 

14. Any inquiry concerning this commimication or earUer communications fi-om the 
examiner should be directed to Gina W. Lee whose telephone number is (571) 270-3139. The 
examiner can normally be reached on Monday to Thursday, 6:30 AM - 5:00 PM EST. 

15. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexander Eisen can be reached on (571) 272-2687. The fax phone number for the 
organization where this application or proceeding is assigned is 571r273-8300. 
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16. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO^Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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